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ja^^yr Ku^tSrJtttu *ojttfcjs*^/sc 
-c^— ^ b/^— s^t s/ hit 
a^afc, 

r<ZX— v?fc y h*ffl*ft(0l(kliJ»*|CJE6UT«nEV^ 

fc s/ b^^ffi^^^^Su0cot o ^>^y r^-fe^i^ 
>f ^/Vfc&Iil^fcT^^y T*-fe*-y->f ^/vioMte 
^y ^-v^-f ^/W##A3*l*i* J; 5 i-fffE^y ^ 

jyrrsr fc^mfc^T^^w^ hp-7 e 

ps^T wzmmn ¥7****1) T^-fe^-^-r ^ 
y s*=*^>' K*5«tt^#ciHi^ tr^^ y r^irx 

SiEf^^yway hn-7 0 40 

[ft*«3] utria^^y 

we^^y r^*^^/M^*»6i)(riEiff f ^ i ey i^st 

■f6y-Kr^-fe^K#3^»t?S*Lfci», BME^^n 
*9iSS*t5 y - K*>f ^^fe»Ti-« y - Kte&ffi* 



#M^8-2 5 5 1 0 7 

2 

nf^DRAMIcMtiT K l'** £ fc , 
guE-r-f = > hP-7^^- KCJSCT, 

fb£ii:S#afc Srllrtp:: fc frM* fci-«M** i fe*<7) 

4 ] WE y - Ktei£««#Stt\ 

SuE y - KIM ^/W!i#**t5Br3fcEIft(oai«i-5 y - 

ftfci^J:?^ SflE^^— hr Ku^SfcteiiuET 

"trsuE y - K*-< * frteWT £ ^£ y - KteaSflcjh^Sk 
£ $ h fc Mffi1-Z> r £ i-5W*3j[ 3 Efc^x -f 

5 ] me y - Kteaswmi^sHi, 

iluEW5£lEl»Ojgjtti-£ y - K*w£fc ±otH-^!) 
>-yyrtco^TO#fi6^r^-fe^SJx5J:5^x SuE* 

Lfc«FC SfrET Ki^^^^^^cofe^BtrE^^^^y 

rt<D$te«#»fc JKi"? > ^ * V K^aSr $ & fcftfiti- 
5 r fc Sr4#m fc -T 5M#qC 3 B«0>5* -f ^K^Vh 

HuEtfr^^y i:»t§>f^-^f-^oy - K^fc 

y-K/7-f sfrEv-^^ d^dra 

ro**y«*N¥«Hu 

ffj[Uco t^^-^ ^eyr^ir^^-r^ /W:io 5 ^ y T 
^y r^ir^if^r ^/wc*5its^-=ey r^-fe^^M^ 

H©^*y7K^i:S:H:«U -tOJt(ftjBF*mjCD 

tti^afc, 

:^-^t 5/ h^ffl^a^ffi^mt^CTSuEv-v 
^Dt^DRAM^fjfWt^t^^^vy KSr$&£ 

y T^ir^i^>< ^/ufcjJcEloifx^-^* y T^ir^f- 

>r ^/wt^imtci^y p/^&ft au 

^-^^ Kco*^S:«jhi-5=i^v KHW^afc, 
SuE^^ey T^ir^T f ^>r^^??BtjEtfT r ^->'=ey izft 

■^-^DRAM^^strE^ ^-y r^-^^-7 f /<-r^c^^ — 




3 



m v is^ns v - Kim ^/v^r^tr-r s y - Yfc&mm 

Dt^DRAMlC«»t57 K^^^V^t, 
17— Kfc**9^*=— YtT V y fcf;* — hr- 

[»#S8] ttE^yiMP^ftWU 
j:::/y &*>y — K/9-<f 

tfy'^^ey r^ir^i^-f ^/UT^T^ir^ $tiZ>sO? 
yi/^=i-?ls K§:3B£U ffirlEW^ DfxDRAM^) 

ft #35 1 ISSc^x >r * ? W = ^ h o - 9 o 
[IS#3S10] flfr|5"W^n-^^DRAM(C»#iS*VC 

tula y - Kg^sj»^g(i, mjKS^i-^ y - vumz. 




8 - 2 5 5 1 0 7 



4 

[ff#35l 2] SfJlSv-V^ nt^DRAMOl^- K 
10 It, 

h n — ? 0 

^SrSiJ»t^r>f^7 p W3y hP-7(:^v^, 

^ y T ^ ir ^ x A»& SufS t 0 ^^-^ y a 

^^^^tcioTfg^^n^^^ey r K^ctot 

B&fB ^ * y T 9 ir ^ x^^-f ^ b'^^-^ y 
^■fe^x^-f ^tcioTjg^StbS^^ — b7 Ki/^, 
30 r^^ey Sr^mgfcKiKLTy- K7^*^t5 y- 
fiutey- K*Jftf4. 

WIEBf*ia*Oil«i-5 y- KT ^ ir (Cct oTIr} — (D 

0#[cSufar k * !? y ^ ©«*«iie^ >^ y ftoft 

40 [ff#3g 1 4 ] — ^ i/^^ACO^-T^U^^e^ 

y y Tf-txT'^ x^fettnEtTT*^^ y ^*ti"5 
^r'^^fcio-CM^Sixfc^^y T Ku^Cffiot 

striE^ * y r ^ -t ^ 7>w ^ \z x o x * ^6 ^ ^ y 

50 BulB^^e y T^ir^T"/<-r ^^tttEtr^* y 



5 

ftf-^y ^Bf*ia«aiBKury- kt y- 
^^^yrt<^IEltfl:fli* s T^-fe^SJx*v^J:5K. iW 

[OOOl] 

[0 0 0 2] 20 

6 4 0 x 4 8 0 Ky hSflW*W4fc***«r1f#— M" 
tfW v^7m-^SrHai-5fc»^, «Atf, 10 

24X768 Kyhifcttl 2 8 0X 1 0 24 Kyfi 

ho- 9 fcBH8*ixTV^5o 30 
[0003] :oi54i«||Mo^7>f^^«*t: 

^yirLT, fa 7^#- f V R AM^ A <ttffl Sht 
[0 0 0 4] faT^-hVRAMft SV^CjfiScL 

X*hV s — #^3E*ffcfltffl*ixa o '>J7^#- 40 

[0 0 0 5] r<7><t 5fti*©f h VRAM 

ti\ ®Hy 7^yi/*&&bmfaT — *<D^fit!vmb<n 

[0 0 0 6] :©J;5ifa7^"-F 
VRAM^ftfflf^ £ s WWT^— h<DMM<Om^> 



#gl¥8-2 5 5 1 0 7 

6 

4 3 y hn-y^(-0^iA|>y y a«nv? 7 * Office 
-7^ 1 f >7^L S I iaotISt6it% f ^/ffi 

[0 0 0 7] ^r^T% *ifi-C«, 7^7/^-hVRA 
£ftT^£ 0 ^^Pt^DRAMft ->y7;«-f 

mvitm^x *> wiy7i/y^feiiii7 f ^(D 

[0 0 0 8] i/y^Dt^DRAMS^ 

^DRAM^tr^^y £ L T^ffi ^ 5 Suffix 
Lfcfc^-Ctt/«C< . fc<tT->y^nt^DRAM^7 

^ n^^DRAMtC»^5tt3K(DT^-fe^»J«lC0^l«fi 
[0 0 0 9] -J-ftfc*^ i/y^Pt^DRAM©BM 
/^7^f^f7^vyF, y — K/7^havy 

3o^3-7VKIt yy^DfxDRAM(:^t5i0 
[ooio] ^i^9T9 s r^^^^^ iyy^ n-f 

*D RAMI*! CD 2 0<DsO9 CO ? h<D I 0<Ds<>'9 3:51 

^7A^tt^y- y/=7<< ht^fc^oy- 

[0011] 7 p yft-^^> Ki:±otH 

ftZlnZ^V r^r — W^f 9 ML T9±*ttm<D'<- 

[0 0 12] L*>U fltrSELfcJ:5tea*i^^*y»J«i 
7K^I(Ij£i:Tyy^Pt^DRAM07 

[0013] :ot», fl£*-CMu yy^pf^DRA 
M I d 5 T * ir ;* -y- >f ^ /i- jft 9 S L Hff-f 5 *§ -fr ^ 
^V^T^^, 7^t^ft^-^oS9P!>7Ki/^ 




(5) 
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WCo 

[0014] u^ot, ^^^eyaiD^^^t 
LT^ffl^s^-^tt *lt^s 0 z.<Dtz£>, y^r** 

[0 0 15] ^ot^DRAMgft^ 

[0 0 16] LfcSot, h-ej-o+^^Kttte 
Lfc± 5 4'^ n^;*DRAM<DT^ir*#JiH£:#J& 

[0 0 17] 

^ D R AMC>!tt5 T ^ ir ^i^-T * A-SriH 9 5S LSttT *" 
£4§^tc:ioV>Tte, wmW — Y/H MM^i& 30 

tt4V\ ->y^nt^DRAM(7)7^t7^ 

[0 0 18] ^©«WttwOJ:5*jftl^«* - C3fcSixfc 

- 9 £ II « f 5 ^ k Sr S 1 "T 5 . 
[0 0 19] 




#g|5p8 - 2 5 5 1 0 7 
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t'^^y T^i?*lM^W;i*5#£^y T^i-* 
f/^^^bo^^y T Ki^^iriSfclHKOtf^^-^^ey T 

$✓1^ ntXDRAM^irailt5/':W^-7>' K£r 
Mt^^vyKfflafS^fcoT, i^5^*s*ffl 

t^^ey T^ir^-^-C^/ut^lElOtV^-^^-y T^ir 
*iNf ?;\'k&m<o\?7****:y T ?frk<D 

[0 0 2 0] r (^r^f *:/W = V h — 7l£*5Vvc 
ft^^y tLTftffl^ixtv^o yy^nt^DRA 

tyy^ pf^DRAM07^ir^f^^^^7 

So 

[0021] v^e y hfttH#aic<tot 

^ir^if-r t> j\skikm<D tr^^-^* y r^ir^^-r ^/u 

[0 0 2 2] Stot, {ry^^7^t^OS^C 

[0023] ^^yai^tcii y-K^e-K 
5**s»*uv\ r^y-KCis»j»#a^tt, ^^y 

7^ir^r/^^^b«^n5^^y7 K^^^SSr 

So 

[0024] ^aMHcifttf. ^*y«o#P*art"c^ 
•=&yr Ku^ffi^gsd^^-f y^ vhr-^s^x% 

CPU, 7^t7i/-^, **SB4^^*y T^ir 
^x/^^tt^^^S y - KT KW****— b7 Ki/ 
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[0025] y-Kte«»j«i^a^tt % gf^ia 

[0026] rtu-i 19, fSii y - Kfci£ ^ 1> * 
SrBF*5oT 1 Mffl^oS/Tr-^l: y - Ki"5r 

[0027] y-Ktea&ffjh^aoft^otc. r 

flHlf^iftt^ y - K7^t^f^^;W:ioTlRl- 
[0 0 2 8] 9^>^9^^K#aSrfflv^*i3Sy — K*i 

»tt, WAHtcputeis^^-^y-Kfcffa-e* 
5c tsiA/^CPUtcisy-^y r^-fe^tt, 

7^ Wf = V h n — ^F^gjSCD^-Y y v^^v^T^A 

tf, CPU^E>©7K^Tfi£*tifc^^-^f-? 

[0 0 2 9] Sffjeo5 2/^7!>^K#SI:S:fflv^fc 

y — KteaStt, v'V^ nz^^DRAMtCRg^-f s D 

r am* ¥x* tf ^ y *m$L ttf^(^V^t^ 

[0 0 3 0] £ bid, CPU^7^t7^7V- ^(CJ; 

±x<om&fr&<. *fcy — K7^t^(j:i/-^y^ 

^T^ir^ ^^??co>-=ey r K^Srt^JS 

gfflUlfr^^y £T^ir;*U y— K<0*frfctt 

r v >- ? coftti&m^^tz^-x b y — K*fTft 
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[0 0 3 1] 

^7A4lt XGAft«tJWIiLfctOt*9, 
10 l:fjRg4«I^W^7-CRTf^7 P W 5 0 

4«\ m^coi; 5 PC I 3^SBK5ttTV^5 0 

[0 0 3 2] *^$(liWl^^v'^-7 t A4^tt, J 

0^i^>y^Pt^DRAM3 0(l H»L*V^E1I8 

[0 0 3 3] x-T 0 te^— YT 

Wl:±otHaSil5 1iOLS It?fc9, 

20 Bt^fA4oij»ifiitt. r^f^^yw^y 

hn — 7 10(1 h C PU 1 ^?>©»/Ti:ffioT7 

7 y bs<^/U7*J X-fUsf 4 0ioJ;t;^7- CRTf> 

5 O^rSJtS-r^o Sfc, :^77 P W^> 

^ey 2«rit*ftr^-fe^i-5ri:tf-e#5o 

[0 0 3 4] ^^Pt^DRAM3 0lt ^oy^H 

30 /:(W7-CRT7^7 P W 5 0 ^*^i"^<#®[S>f 

!J Sr»St5 v'^ nt^DRAM3 OS, Mx. 
Ht, 2 5 6 KX 1 6 h«J$(Z)i/y^Pt^DRAM 

^ :/£ 2 «3fcMSM*1- ^rtcio r ^m-e# £ Q r 
0>*ft\ 3 2 try htIW4Tr-^(7)y- K/9>T hsfls 

[0 0 3 5] XGAtt^^ii^bfcT^y >^ 

p^7A*tl«^w^v?7-^t ^y^Ktr 
40 tt^o Ktr^-fe/^att, ^^y±^iiMi- 

*>9, UB**rl f 2, 4, 8, 16, Sfctt 

2 4 hT*-#-*a*»fflS*fCV^5 0 — VGA 
tt«tf>^P<— S^-*f*. VGAttSicMLt77 e y 

y /y-yKCJ:oTv/y^ nt^DRAM3 0 (^fe 
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[0 0 3 6] v-y^Pt^DRAMSOWt X 

tt. XGA, VGAOift&^ttailfeV^fe, 8tf;y 
hon- Kir 8 tf y }>OT h y t'^— b^^^6^tf2 

bot^x^Oo Tbytf^— H4, yirT^f^ 

[0037] f^^^K^yhp-yiod uv?* 
^ffjiJ#p[H]g§i l , ^f^/^^y^-^x-^^, 

^77^^7^t7^-^13, ^^-y SJW(H3Sg 1 
4, (CRTC) 16, ^^7^ h 

19, i/JJ T9>fiF 2 0, 5 y^SlK2 1,7* 

h3jiJ$J[H]&&2 4, T^-fy-i hXy— 2 5. CR 

7, y F/^/ux; 3. v-a >-[h3^2 8, ioJ:^ 
DAC (D/A3^-?) 3 5 36*6>#J«SiX-CV^5 0 
[0 0 3 8] l/^^BSMllit i/^rA/<^^ 
V* — :7^ — * 1 2^LTPC I /^3^b©7 Kl/ 

[0 0 3 91 v/X7^^fy^-7i-^12it P 
C I /U3^tt^^ hCPU 1 ^>fy^7^ 

TV^o v^^rA^*^ — ^oi — ^ 1 2td 

f4, ^rt7^i2i«JiiTV^ 0 
ai2iit cpui^r^t^-^n^^D 

t^DRAM3 0 t OM^^^—v 5 ^— ^^*5SISrS53$ 

AMSOW^-^r-^O-Mft^o CPU1 
^>T^ir^ * 1 3 JcJzoT y - KKftSixfe^-* — 
^r-^^^t y v'a 1 2 1 l:SSt5i^tt, 
•Yyis*. 1 2 1 ^e>>T^— i^X— ^3&5Bc*ffl*tbTCP 

£\ i/y^nt^DRAM3 0(iy-K7^t^$n* 

[0 0 4 0] ^77^f^^7^t7^13lt CP 
U 1 frb<Dt%7jk\Zfc!gL,X, ->y^nf7DRAM30 
*<7M t< - v 1 ^- ? {cStLT £ 4 «ttM««B«:«fK 
-T5o ^cOT^ir^ * i 3fi % BITBILT?^) 

3Mi4, VGA/XGAl^r-^SMl 3 1. 




#i¥8- 2 5 5 10 7 
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yhlS 3^ite>nTV>§ 0 

[0 0 4 1 ] ^-^WIHllKl 3 1ft, >7 K f&S* 

ah* jr. \fy h-*x*. *7-&m^coy*-*mn*ft 

*5fcO-CfeO. ^tVGASftOBITBLTilt 

«7^t^©fcft(Z)X-Y02j>:i7 Kl/^*?84t 
5o 2&5cT K^»4EI*1 3 Hi, 

* (H^^y7K^) ^<0S£»*&3fcfTft5. 

io y^yH3 3ii cpui traDfiaia*««S: 

2&5t;T Kf*3S£ElKl 3 1 i&Sf^ofc ^77 Kw* 

-^y^»i:ii!)x77 K^^O|t*7 Kl^ 
^t45 0 r^-^V^^ry H3 3lt v>>- 
^of:J?)(:T L B &{§x.T v^6 0 

[0 0 4 2] >* ^ y 1 4(j;^Pf^DRA 

M3 047^t^fflit5fc6©fcOTfc9, CPU 
1, fe±tf7n7^13H©^^-^r-^ 
20 y — K/^-T M*:SotVy^nt^DRAM3 0 
Sr y — hT^ir^i"^ CRTC16^ 

bc7)^ffiI7K^^(^ot x IB!i7Uyi/a©fc 
ftKW^ nt^DRAM3 0 Sr y — K7 ^ i? 5 0 

[004 3] r^>^^ey fftiWEJSSi 4l-f4, v'V^nt 

7DR AM 3 0 %T ? ^ *^m&Mfr %£i$><DT 

^titv^o rnbov^fl ^y ^ J r — 9 
/U<D& AiLt->y^ ot^DRAM3 0 5 

30 "STUB-*- 3. ^yfflWEIi&l 414* 7Ki/«!> 

y^MLU 1 ^ y-K7K^Sr^^-h7Ki^ 

[0044] ^*y«HWigisi 4 t '>y^PtXDRA 

M3 OBIOt*— *»<*<6I4* PC I '**3tf>7*— 

igil^C3 2 tr* hfc:Rj££*vci*a D ra> J: 5 

yffiftUHBgl 4<7)^t4r(7)^P^c04#mii" ; 5^T-fc 
0, *0»»ttH2«|*TRWi-*. 
[0 0 4 5] CRTnyhD-716, * ^ 5 ^ ^ 

40 y 19, v-y r^-fif 2 o, 7 7«2i, -y*Tif 

7yK/^y^7>K-7/l/f7 9 l/^t2 2, sf77>( 

v?/^** 3. 
#P[El&g24, ^r7^h*7-^^2 5, CRTf 
ftv;^7 P U^f2 6, ^-?7<< YUmWSkT. 7, 7 

7 5/|>/^/VX>aI/-^3ylH]lS2 8, jo^^DAC 

(D/A=2W<— ^) 3 5lt Iiy7l/^>'>aOfc 
ftfc:. >>^Dt^SRAM3 0^W^-^7-^ 

50 [0 0 4 6] CRTnyhp-7 (CRTC) 16(4, 
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yyy h^;i/f>f^7 p W4 0 4 fctic R Tf^f ^T" 

3pra)Hflr#, sa:ia»iffi#«f) ^ wp^dra 

[0 0 4 7] ^^7^fh>^y 1 9ICf4, ^77>fn 

^DR AM 3 0^k^^a£*U^3r;* hy*— ?<D=i — 
Yim/ = fvt*h 1X^/7^ h^y l 9ic^$ 

[0 0 4 8] If 2 Of*. V^ot^DRA 

M3 0*»&Bt*fflSixfc*»:H*^o^9 wwtr^-fe^ 
Sixs*:/^ hf-^^^nf ^7 wv/i/y 7;v 

2E*U h^E— K"CM\ h^^eV 1 9^ 

[0 0 4 9] 7 7«2 1lt Y?7*—*fab7* 

^ — K(CjoV>Ti/>'^ Pt7DRAM3 0 j&>kBg^ffi£ 

7^7 y K//<5/ ^ ^7 V Kv/Wf ^l/^ t 2 2 fi, x 
h^e— Kfc*5VvfT h y h^7t7^7> K 

(iiuHfc) /^y^^>Kfe 

7tyhf-^^tt"i" (7*r^9^K) , "o" 

/r^xh-7^f7 p y^t2 3(t #^7 4 2 K 

-yjy^?^^— k^*5v^ti4-> y T9-flf 2 O^feffl 

^/SixS^yx-^Srii&U 7^* h^— KlC*5V> 

2coa^^s^i-5o 

[0 0 5 0] *7-/^j/ hffl«(HlS§2 4 ft, P^V* 
T-fo5 0 r<75*7-^ 0 uy h»JIBlaIB5 2 4fi % 2®«/& 

y^l/y h^ — y/Ufl N 1 6<B^^77— ^l^y h 

a>fe«J5Jc£ixTv>5 0 #^7- M^*#HB\ 
6 try h^— *aUMAS*tTi^s. Jg 

2M7-^yyh7-7 r /Hi 2 5 6iM5-^V 

^^ictt, R, G, B*ix-CTx8 tf 5/ hj^feflHSSix 
6 2 4 try h^^7-f-^^«^nti^o 
[o o 5 i ] tfyyj Kd&^-cte, stryh 



(8) «MJH¥ 8-255107 
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4 tfy h/t^ir;WVGAttt^^^y #1*, 4 

fHM7-/^y ://HcSrfc*u ^--e6tr 
y KO*7- 7*— ^^**Six-Cffl*Six5 0 -tLT, 
106if5/f^^7-T-^l:i^ #9— '«vy MRMfli 
@8i 9rtjKo*9— »«u^^36»fcai**ix5 2 tr 

10 ^F7-^ttt&jx, ^nicxv^-ns try h<o#7 

-7-^^^§ 0 ^8f^^7-7-^ 
14, S2^7^V7f7-7>K^ 
R, G, B^fn8 h^^>M^il5^7-7- 
*tc^&£ixS 0 
[0 0 5 2] — ^ ^3r* h^e— Kf^^Tfl, XG 
A, VGA^t^tti^f^F^t), Il^± 
t/l2(D2gW7-^i/7 h7-^;^U, R, 
G, B^Mtl8 tf y h^fe*J*Stbi*9— t 5 — 

20 [0 0 5 3] * 7t, XGA<^^77^^^^- Kte*5l^ 
Tf4, lli^ 1 6 tTy h*fc!12 4 try 
ixS^ h#9 — Ktffct), rol^Cfj:, ^ 
Olf^t/vf-^fi *7-/^y h 2 4 5:^ 

[0 0 5 4] ^=7-4 fi77-^^ 2 5f4, a- K 

^2 6 14, CRT fc* 7^S/T£ii*S:l^t § ©-Cfe 

30 9. #5w<wy hM«iE]K2 4coa*. ->yr9>fif 

Sjf^(4, CRTCl6Hoi/^^^(|f|:«l;o 
^xA4<D^^bA^**L5i6M*^trx^X"-* 

x*fo5o vunu^z 7(4, v-yr^^if2o 

l:±ot/>'7Wu/^y7;^jftSiifc^7 p 7^ bf- 
^(lgoT^y7^ h^7^ — Ui/^^ 2 5 cO^^T-f h 

40 [0 0 5 5] 77^ h % ^ U— a >-{H]gg 2 8 

(4, CRTk*7ta*^fftLT77 7 W^/l^x^ ^ 
4 9 y h IT^f-^SrftrttSo DA 

C3 5f4, CRTt*7tv;Uf7 P y^f2 6^?)ffl^$ 
ft§CRTlTft7-^Sr7tn^R > G, Bff-^{C^ 
»UCRT7^^^W 5 0{C^-rSc 
[0 0 5 6] Hk\z y 0 2S:#SStt, ^^y©J»lH]^i 
4 0*flcttft#|ja«:RK-*-5 D ^ ^ y M»[eIK 1 4 tt, 

y T^ir^^^-T ^ (CPU1, 7^t7l/-^13, 
50 Wf^b^*y7K^ (ADDRES 




(9) 
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S) . T^fe*^~K (MODE) . =f—9 (DAT 
A) ^StflX 1 ? , '>y^ot^DRAM07^t^M« 
g^3-7yK^trt5 0 T^ir;*^— K (MODE) 
(4, KO«SiJ(0*B*, feiW^^JlMPB 

»14#*t53o©y-K*-K (v'^^/u^e— h\ 

[0 0 5 7] ^^ySJ«l 4f4 v g]^<0 4 ?>tc x r 
-t7141, "e^l/^f 14 2, TK U^ftlHWia 
S&14 3. SSiVa-^^KWWEKl 4 4S^^lllx.TV^ 10 

5 0 r— tr# i 4 i asw^yr^t^r^^ 
Id 4 5 fcTf* * * ^ y T * fe * go «: ■ w-f 5 it $> <D p 

bill* * US tff*^ * y 7 ^ t ^S* (REQ) (Dtp 

% (ACK) Z5£?f-rz> 0 

[0058] ■e/uf^^ti 4 2(4, ssw^yr 

^t^f^^WfW^^yTKM (ADD 
RESS) , T^-fe**— H (MODE) . *5 J: XI f — 
? (DATA) <D$*frb, T—yZ& 14 1 CioTT^ 20 

■fe^fF^rsnfc^M ^^bo^^ey r k^* (add 

ress) . T^fe**— K (MODE) , feitf-r— 

* (data) ^ai^-rSo 

[0 0 5 9] T KU^HMMHKl 4 3f4, S/V^o-*-* 
DRAM 3 Ol^AST K^^I^PtSt^n^ 
y^-T?#>!K ■eywf ^U'^t 1 4 2l:iotIKSftfc 
^^yr KV'^Srv'^ nt^DRAM3 0<£>4£)^T K 
(n^TK^, *?A7K^) 
*fc, T Ki^WJWEHSl 4 3(4, BfflUCD^y 

[0 0 6 0] rr.T% y h£(4, hIMeI<0p< y 

9 p t^DR AM3 o ^ Cio 

#51*1— v?*Sie«b"Cr^-fe^S*bSw £ 40 
5o — v^^irtt, ftuInjcD^y T ^ir*f--f 
^✓WCfcttS* Kl/^t^lil^*yT^t^t-l' 

tJlHli:^|Hli:" , ev'^^ nt^DRAM3 OcDSftS^V 

[0 0 6 1] SbC, 7 Ku^MWEBl 4 3*4, »- 
^ nt^DR AM 3 0 £j*^T ^ ir fz£><Ds<— X 
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2td<fco-C^$ttfc^^y T Ku^^*tU?i"**9^ 

»^ nt^DRAM3 OSry — KT^"fe^i-S*&K 
*lJffl^^t5o — *\ ^nt^DRAM3 0S:7>f h 
T*fe*1-5»-&K::fe5V^f4,. 4 2}: 

iotlRSixfc^^yT Kw*a**o*£fi]/BSix. 
T Ki^^*^>-^f4*iJfflS*L*V\ 

[0 0 6 2] KSyWEBS 1 4 4(4, i/>?a-fX 

DRAM3 0Sr»^SJ»i"Sfc«)O#a=i^> K«r38£ 
-T5 D :ti^-7^KCIt s<>ir7*7'4 7=*-*'> 

h\ y-K/7^h=vyK, *34t/^v^^y ^^r — 

[0 0 6 3] ^^^T^y^^y^-^l^ Kt4. iXV^n^ 
^DRAM3 0 rt<Z)2o^)/<y^^5 1 OtfV<V^ 
S:IRt5i*f-, ^rCD/O^rtco^— (f?) 

^rt<7>*9^Sr*i*UT-tixS:y — K/9-< 

coy - K/^-f MM ^.A^SIfrSritJei-S^^' KT* 

fc5 0 'Of?}) — v ? =^>' K(4. y-K/7>f b 

[0 0 6 4] 3-7yKaililKi4 4i:J:5:n?)3-7 
^Ktf>3S£J4, 7 KU^J»I3B1 4 3^e>0/<y^-f 
^/WR*ft# (BEQ) laotMSJW. -r* 
i/y^nt^DRAM3 0i:#t5y-K7^ h 

^TLt^b^y^/yft-^^vyK^J:^^^ 
7^r>f^-7y KaS56£$ixfc«te:. ft0oy-K/ 
y ^ MM^/W£>fc£>coy — h^-^v Krt s 5B£ 

jti5o — *\ >?t y yx*$>ti\i, fitreioy — k/ 
M^>r^/m»T«. acjcftigoy — K/9>f 

>T ?/is<Dtztb(D y - K/9>f b ^ K^JR^SixSo 

3 (^1- 0 H3*»b^^5J: 5 ic. v^^^o^ic 
f4 N mJlU^y — K9>f hD-^.^/^t^k\B\(D]) — K9-f b 
■5->T ^/vi:coPBl{c:^>'^7 p y ^-y — ^U->f trfrt'O* 
TV'ta rf^-i ^/u^^-fJf A^tt6^ N ^-?tyh 
co»^tcj4. /o-^y ^^*54^<>-^ 

[0 0 6 5] $bl-> =«^^K»JWiatti 4 4**fe«* 
t^DRAM3 0^»f^^E~ KSr^S^i-^^^O^ 

H^icy fey b«*«>iiH*fcrt;»UT»4Sft6. :nc 

4 19 Pt^DRAM3 Of^O^-— Kl^^^l-, 
CASgSf (2^P7^, 3^pj/^, Jfcli4^o 
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iff ITT K^ftOWEIlSl 4 3*»607 K^ADR 

s^iotv'y^Dt^DRAMaoniftiSii, ^<d 

^nt^DRAM3 0f*]CO^- K I^v?* * tdK* £ 

[0 0 6 6] rrt% ^sz-r/WE— Kitt, 

^e— Kfi, v'y^nf^DRAM3O^2o0/^^(Z) 
'^^M^Si-T KU*§:E«i-S^E— K"C$>5 0 

^v'-y/WE— Kt-Y >^ y — :/^e— Kcoif^^co^e— K 
[0 0 6 7] U>U ^^y-^-K^fflU< 

[0 0 6 8] ^ Kfi, ^nt^DRAM 

3 o £#<dt pi/^>f >^ y * is hmmzmm tt/^ 

* hlKSSrfTfcJ^E— K-C*>5o -O||jfc0!|-CM\ 7K 
u^*JWH185l 4 3 cor KU*#*:^£jflJfflLT^— 

* HEi££:fr&5tf>t\ i/y^nf7DRAM3 0(O^ 

DRAM3 0OWSHCIt »<— * m=0te»ft 

[0 0 6 9] H4S:#flRUT, T Ki^fflflPiaK 

14 3©A#«4irttlllBt6 B H4fc*SixTV^5 
J: T Kw*fWWIIII»l 4 -<-^fc ^ hj£ 

tHlHlK2 0 1. 7K^*!»^ 2 0 2, T K^t;U 
f7 P U^f2 0 3, 5y^HIK2 0 4*if3aS*4ixTV^ 

[0 0 7 0] h^ffi[Hjg§2 o i«\ yy^ 

882013, fci^n^r K^ = W^-? 2 0 1b 
SrflBx.TV^ 0 yy^m^2 0 1 a SutnlCO^ -=E- y T 

2 o i a-e««psnTv^5Wiao^*yr^-fe^*>f ^ 

/WC*3*t«ci £ KU^ (RA) fc, 9 y^m$&2 0 4-C 
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o^K^ (RA) t&ktmi-% 0 7 5/f@B20 1a 

2 0 1 bfC^oT^— ^5*astfcttl3*Lfc 
*©l**C9y^ia»2 0 4"C«:^$ixTV^^^fficO 
^^-y T***lM^/W£*5W-5n Kl/^ (RA) ^ 

[0 0 7 1] 7K^*!»? 2 0 2(t ^y^y^y 
httv/Vfy^f 2 0 2 a, 7K^TO2 0 2 
10 b. ^7^7K^v/l/f7 P ^f2 0 2 c x fcit^^ 
5y^7n^2 0 2 d §r«;iT^5 0 
[0072] -fls? V J V^^Sv^U^ 2 0 2 a 
tt, 7K^^!>^2 0 2|:±57K^*!>yh7 

y^ffiSraj&t-Sfc*^, 3oct)-y^^ y ^ > b^fc 

(+1, +2 N +4) CO^CO lo^31iRl-^>c ^OIR 
ftff^ CPU 1 (aot^^^r^/K^ 

[0 0 7 3] 7Kl/^iDSS2 0 2 bfl 5/>^n-*-;* 
DRAM 3 0l£&&-fZ>%yJ»T K I^OfitSrlli&yfr £ 
20 yh7y^t5fc»l^ 7yy7 B 7P 5 /7 p 2 0 2d(Ci 
otf^^^Tt^^7^7 K^^f7 p U^t2 0 

2 a laoTSRSiiW y ^ v h^ftSrJPKt-f 

[0 0 7 4] ^7A7K^^f7 P l/^t2 0 2 c 
J*. i/y^nt7iDRAM3 0[:«t57F>XM 
&;t£fc«>lc *=e— 1 4 5 co^e— Kit $B, n 

!>7K^RA, *?A7K^CA, t3<ttf7K^ 
^^^^tB^CAXcO^co 1 oSrlRLt^^^Dt^ 
30 DRAM3 OCADRAi LTMt5 0 ^(Otsy2^T 
Kl/^v;Uf7 P l/^f2 0 2 c<DT Kl/^lRBffi^ 

y i^-f ^^tcDmm^m 5 fc^i- Q 

[0 0 7 5] 0 5 f^£tLTV^ <fc 5 i-x V>-^C7^-^ 
DRAM 3 0 &&Mzxfei-&fz.bbCO^r— KK^lM ^/l" 
i^^-fte^— Ki-v^^ 1 4 5co^e- KtiM&j&sW?$ 

40 ^/^^C*5V^Ttt, 7'^f 1 4 2i:ictIWS 

ti/c^^e y r Ku^{d-g"4ix5*9^r Ki^^ca^i 
fi, v;i/f T'l/ni 4 2l:±otlRJiiW ; ey 7 

— ^ h y — KT^-fe^lNf ^/VtcfcV^Tfi, llH]gcoy 

— W^/l'-ett'e/l/f^l/^ti 4 2{-J:oT3l^$ 

ttyt^^y r K^c^jiis^7A7 K^CA^i 
so [0076] mz, meo^^^m-hSrtst 
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[0 0 7 7] ^yfOTE^l 4W\ 4i\ v-^^ci^ 
7DRAM3 0l:JtLT^7^7>f^-7VKBA 

f/l/^f 1 4 2(CioTil^^^fc^^ey T KI/^O 

[0 0 7 8] C\<D'&, SfflUJS&l 4tt, v-V^ni 

t^DRAM3 0WtT!i-K/7^ h^^yK (R 
/W) *7A7K^tfflttS. 

^l/f^U^tl 4 2{C<toT3SW*ttfc^ 

falft 7 KU^v/Vf 7 P U^t2 0 3(CiotI^ 

DRAM 3 Otty — K/^ HM£«rBMM-5. 
[0 0 7 9] ^^ey Mftlslttl 4 ft, i/7A7K^S: 
JK&JiSLELfta 5 ^ i/^Pt^DRAM3 0iC4 

A7K^a2-a4tim 5>f b*- Kttt^ 
^U^IM 4 2lc±otSK^tt5^^y7 Ku*<a 

y — K"ettT Kl/^^^^fflACAX *s^ffl $ 

[0 0 8 0] 4Hl@^y — K/9>f hfe^tilfe^LT. 
lel^^^y U->f ^/M^lt^D ^7 K^OIR a £:<£> 

-ao^^^-^t s> MtaB[i]ss2 o i laoti^ 

0 1^5>^y^^*-^5*«t (BEQ) 
tiZ> 0 -tr LT, 4 4KJ:oT«TEIO 

;* * y * /H*T ^ ir * $ ixfc-<— V ^ — 

tSfcfcO^^^yft-^^^KPR, *3<fct«fc 
0^ J ty7^t^t^^;i't?7^t^ $ix5^y^^J: 
U^— S^JBft^Sfcfefl^^T^^ KB 
A*s***ix*o ^7^r^3^yKBA«4 

fcfc^y T Ku^O±ffitf s> KB«^45o!?7 
^<^)ttRb^ 7K^^^f7 s w^t2 0 3[:J:ot 

[0 0 8 1] :^)t, ^^eya«14lt '>V^n 
t^DRAM3 0C*fLty-K/7-1'b3-7yK (R 
/W) ^rl^t5t*^ ^5^7K^*}l£t5„ 

;:<D*fi\ ■7/i/f7 e i/^t i 4 2(c<tora4Rsnfc^ 

ry 7 KU^Tttfy h^b45^7A7 Y\s*(D 




#l¥8-2 5 5 10 7 
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ffiblds, T Kl/^-^/^^ P l^^i^2 0 3 tC^oTilJR 

D R AM 3 Ofty- K/9>f M6f^S:BB*&i"5o 

[0 0 8 2] **y»J«liaiI&1.4BU *7A7K^S: 
HH^^LaL^^b. ->y^nt^DRAM3 0{:4 

A7K^a2-a4itm h*- Ktfi^ 
^^u^iM 4 2fc±oT»«3*L5* j ey T Ku^co 

io y — k^e~ K-ettr K^*!>y?UACAXtf«fflS 

[0 0 8 3] 2Ei]@o^^ey ?MC&ftZ>4mB<D 

y — K/5^f HEiStafcfTUT, ftco^^-y im^md 
tztfxDvvr K^offlR c titrieico^^ey ih>r ^/m- 

y bftffi@K2 0 1 l^ioti^^o ^tyh 

-efcixfi, ^<-^t y H*fflBK2 o l^fe^y^^f * 

(BEQ) tt»±SiXftV\ -t IT, =3 

20 -^>K««iEI»i 4 4CJ:oTilC{^^ ; eyt-f^ 
/KOfcfeoy-K/7^ h^^vK (R/W) 

[0 0 8 4] ^coi 5 t-. ^-^t^F^CIt ^ 

[0085] y^y mmeMi 4 b-rs 

30 5o lttaLfcJ:5l-, y-K^e-Km ^?-f7K 

4 0) ©y — KtessasfTftfrJxs. 
[0 0 8 6] [w^/uy-K^~K] KteJg 
^Lfc^^- h7 KU^oy- KteafeS: lEfcittfTfto 

[0 0 8 7] [y<^>VV * hj/^-K] :^"K 
M\ 4E<oy — KteSISrJft/h^^y IM^^ 

*7^7K^©Il^t:t, 4[HC0^^ 

[0088] liaoy — Kcai-cR^iasn 

i moy — KU->f ^/^"C4iii<Dy — Keaid 5 fT*tett5 

C0T% lO(D/^y^yij:4^/H7-K (=3 2 t'^/ 

- Kf - ^ 14^; 7 A7 K l^^ OTffi 2 tf ^ h = "0 0" 
50 $ tt x ft 2 # B ^SlteO 17 - Kf- # tt 
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"0 1" , l3#S^)§JfiO^/l/!7- Kf-^li "1 

o" , *a^**<o^^!7— K^-^tt "ii" -eat 

[0 0 8 9] Lfc^oT, *7A7K^(OTtt2 1f5/ 

Kill, Z(Dy<^>^V x hy^*- KlcfettS^yu- 
[0 0 9 0] i7^)t^^;nm ^^-h7K^ 

^**u5*9at Ki/^©Tfi2 tr y ha* "oi" -e io 

^7^7K^(DTffi2fc*y "0 0" X&>Z><DX\ 

[oo9i] -(Ds<*?>yy* h b^mm-tti 

bni>7K^ott±iSD^ti:, ^yu--r*/i^ 
[0092] iot, r^/^y^y^h^^-K 

[0093] B9I44 00>'< l^y^Mhj' ^fci*^ 

t^^;>m-Ftfc§ 0 ifgmK&^T. (a) # 

^ n y^«#Sr, (d) liP'?7K^ftt&, (e) 
tt*7A7K^«t4:, (j) telM^<7)^T£^ 
1-RD_LASTff-J§-C$>$ 0 J 5r<Oflfe<7>ff-^(lH4^ 

r<£>*-f 5^^* — h-Ctt, (e) C^7^7K 
U^al, a 2^ffi^^ttfci: 1^7 Kl-'^^^^ 
^y«#K*fci*UBrU (k) fcj5*-J\fc5te1Nf ^ 
<0iT%«)9«r*i-RD_LAST«#dsm**n5o - 
4@y-Kt5tl5, 2 0t?y— KS:»Tf 
5 0 *?r tt, (1) tc^Ti: 9 ^y^-Y — *J = ^r> 

gCCD-iM^A- (n^TK^R) T*M\ »F> 
* (*7^7K^bl) a>b*^ — 40 

(i) 5i:4@(oy- Keasas^-ciifTsn 

[0 0 9 4] [y y~fy $ > K-=E— K] wO^E— KttC 
PUy- KClUfc*- K-efc5o CPUCJ:5^^y 
T^ir^f^y - K^y77*IS LTfT*xh/r^5„ c 
PUtt^^yx-^Srtt^ffl-rit^, ^T^r^x-^ 

lf^i±lLT^<o tU J t(D«/^7 7^?)i*»©f f - 
^£ff^£B1- 0 dZ<Df—? St^tti L<£>B#(a3. y— KT 50 
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J£$fcLT, tyhLfc^ ^y7r^5>S8*07 
-^?rI^fflL, ^ ^ Lf:l^:(j:SDRAMI:^LT 

K-Ctt, 7/W^ i 9 jSStifc7 K^Sr^^ - H7 K 
UJ* £ LT-ttLi: IS-^ !? > / y t fc 5 4 WD ©7 - ^ 

T7^t^^5±547iy7 p 7!>^ KT K^*£f£!9 

[0 0 9 5] TO. /^^^^y 7s y*,-?^— K 

£ lUfil^ 4 IeJco y - K*K5«r*/h.?< * y ^ t i"5 
^-xhfiS^-K^lotfc^^ iJyJ^T Y\/^(n 
T£zi2 try "i i" m&ofcir# % ^^S: "0 0" 
MU7 K^*!>^ 2 0 2lC«t57 FUXj is? ]) 

K^ioT14$ti57 K^fiSt**- h7 Kl/ 

[0 0 9 6] gmcjoV^, ^1TU hT 

•tzm "o ooo" xh%<Dx\ yv^yv^vtemn 

£*irf\ X ^ - h 7 K l/^ MSt 5*g tt 3 0(D7 
FMI"0 0 0 1" , "0010". "0011" ^ 

[0 0 9 7] ^^2T11 hT KW*a*4 X£f 

^/H7— K^»>v^y <B*a»#a«r»jei-5« "ooi 

1" Tfe5^)"C, 7KV^!?^ 2 0 2^tflMli 
"0 0 0 0" tCjpf^tK *I^b*9^h7y^Bfe 
SftSo ioT, YT Kl/^ "0 0 11" K3I# 

S*E£, hT K^i 9 tfV^3o07 Ki/^I 

"0 0 0 0", "0 0 0 1". "0010" ^7KV^ 
*?^ 2 0 2(aoTi4$tl5 0 

[0 0 9 8] ^3T1i, ^^-f7H>X^4^ 
;l/!7 - ^ ^ y © 3 # 1 t«et 5 " 10 1 

0" -Cfc5OT7 K^*!?^ 2 0 2(^ttlMli4# 
i<0#ife-efc5" 1011" ^7K^* f )>'^2 0 2 
^±9«^*tt, ltlC9S*" 1 0 00" l:M^ix, 

2#@co#ift" iooi" MMfeSits. Hsaat, 
^y O2#@cos±tii^?g^-r5" loor-efcw 
5" ioio" tfjstsn, s ^ic4S@t^#jfei?fc 

6" 10 11" j&s*£Sii,5o 

[0 0 9 9] Hi 0 tt40(O9y^5 £^ KIKSSriS-*- 
^^^^f-t-htfo5o Hi 0 (e) KItf-T £ 5 
*7A7K^al> a 2, a 3, a 4 ^tti;^ £2x5 0 

(«lx.liBl8^i-^r— ^3©i*l:iia 1=" 10 1 
0 " . a 2 = " 10 11", a 3 = " 1 0 0 0", a 4 

= " 1 0 0 1" frliiJj£tiZ> 0 ) tLt, 1M ^/kt>» 
TS:^tRD_LASHff-{^7A7 a 4^ffi 

*StLfc^*"etH*$ix5. ^co^m, B10 (1) I: 
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[0 10 0] 5 7^7^^'^- K§r*iJ/8 

■Ttttf, 4i©!J-KISgKJ:otlB-^9>/!)rt© 

7^?!>yK*-hU CPUlifcl47^t?l/- 

* i 3ic<t5^^- 5^9*— *<£>y — K«w#a-e*>5. - 

[0 10 1] i-4fc*>, CPUl4fctt7^"fe7^-# 

1 3(dJ:6-f^— ^f-^y- K&fcv^ctt, ->>-^ 
□ f^DR AM 3 O^feK^USixfc^^— S^f 5 — ^fi 
-B.ae^yi/rL^^y l 2 l ^O^iryv/ 
^^ey i 2 l^tcpui ^fcttr^ir^ ^ i 3 

[0102] CPUlifclt7^t7U-^13i:i5 
ft©y-K7^t^"Clt **y->3.fcy b/$*dM3l 

M3 0^y — KT^i?*f4^ft:btirf ^yv^^ 
*y 1 2 l^fcitCK^— *3&S«yWH£ix5o ^t-7 
h-CfctUf, ^ Pt^DRAM30 KJtt 5 W - K 
■9->T ^^jl^f^ix, CPUl4fcli7^t7^1 
3^feO^^— hT K^^"C*t^^^c^ — v^-r — 9 
Sr^tf 1 =*-r y^a?^ isftcD-U—ity*— 9 (4 9*7* 

jvy-y) &%>m&L<*w i 2 ltctein-r^r t 

[0103] /«C*5, 7*>T W = > b o — 7fa\£*r*c 
y^Pt^DRAM3 0a>k*^LTgS^Hj£*l5 4 ^ 

■r5#a^y77*ifS:SSbT. cpuices^ 

[0 10 4] [y**hy-K*-K] I^-Ktli 
7-^0±ttI7-K (16tf^h) tTffi!7-K (16 

5 D c*U4, Hi lK:*i"±5K±ffil7-KJC7*>h 

ctTJ ? Stt7 :r -^^*ft^^"CV>^ 0 rofcfcgiJ^tcBE^ 

[0105] 112 ft 4 0x^7. h y — KSr*i"#"f 5 

^r^^-7> Kio J:tK7^> hf-^C»t^7^r 
-f ^3-rvK*s»]^fclH*SJx. y-KfcRIH ( i ) *3 
£tf (w) fc*1"J; 5l:a- Koy - Kt 7* v h^- 
^(Dy — K*sgij*|ctTtoft5 0 /^*5, (i) IsXlf 
(w) ic^-TP f 14*- h^y ^^r-^«»"C*>5o ± 
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jzELfcJ: 5i:a- K^— *l4*ffiL-CV^5tf>-efc y hi" 
*M y h1"6fil^ffiv\, $xty h&Wfe 

V KtfitBUtC* read with autoprecharge t^^O^^ 
V K^Uff^fr^o reread with autoprecharge <D^ 
vymSDRAMO^^!) V — Y/^-i F^^W 
lot LT SDR AM t ITf^otV^ h<OX*&>Z> 0 
10 [0106] [7>-^7-< K] KT**4 

[0 10 7] Ell 3(44[e]cd^^^A^^ bte^?r*-r 
^^-;y^t-btfo^ 0 IrIH (h) (^fj;5^7 

>r ha^yK^y h*stH*stb-c, (i) 

Ht>f^;u«»*7S:*tWT_LASTOflttfg 
tt, (j) (1^40107^ h n-^v K^ttj^j^tbfc 
ft©7^ h = ^ V !l h^Siit 
l^ttttfi. ^y ^-Y — W49fr (PR) J&s^tTSix 
20 6o 

[0 10 8] [^yT^^a7^7^ K] El 1 4 

[0 10 9] K(4T^-t7 9<D*7>( hteiH 

©foB i tBi t £*tfjh,5J©0e»0>J: JgjK 

LTfir 5 fc^5W«* s *;t&*L"C|gi 4 (i) 
7i-7^ht-f^/^iii-> ^y^-Y— v^-y-^ ^/wtt 
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